Objective: The aim of this study was to investigate associations between underweight, overweight and obesity in young adult men and risk of disability pension (DP) due to psychiatric disorders. Design and subjects: In this nationwide study of 1 110 139 Swedish men (mean age 18.3 ± 0.5 years), weight, height and muscular strength were measured at mandatory military conscription testing . Information on DP , residential area, parental socioeconomic position and education and preexisting psychiatric disorders was obtained by record linkage of national registers. Results: During 26 million person-years of follow-up, 19 684 men received DP due to psychiatric disorders. After adjustment, hazard ratios (HRs) due to any psychiatric disorder were 1.20 (95% CI: 1.15-1.26) for underweight, 1.14 (95% CI: 1.08-1.21) for overweight and 1.43 (95% CI: 1.28-1.60) for obesity compared to normal weight. For affective disorders, HRs were elevated for underweight (1.24, 95% CI: 1.16-1.32), overweight (1.19, 95% CI: 1.10-1.28) and obesity (1.55, 95% CI: 1.33-1.81), whereas for substance abuse increased risks were seen only for underweight (1.41, 95% CI: 1.23-1.61) and obesity (1.50, 95% CI: 1.07-2.12). For nonaffective disorders (including schizophrenia) overweight (HR ¼ 0.87, 95% CI: 0.76-1.00) and obesity (HR ¼ 0.79, 95% CI: 0.57-1.10) seemed to be protective, although not statistically significant. HRs for personality disorders were increased for underweight (1.18, 95% CI: 1.04-1.34), overweight (1.16, 95% CI: 1.00-1.30) and obesity (1.40, 95% CI: 1.03-1.90). Conclusion: Underweight and overweight were associated with small risk increases, whereas higher risks for DP were generally found for obesity.
Introduction
Obesity is a well-known public health problem worldwide and Sweden is not an exception to it. 1, 2 Previous research has
shown that overweight and obesity in young adulthood are associated with risk of obtaining disability pension (DP) and premature death in future. [3] [4] [5] Conversely, two studies also showed an increased risk of DP among underweight individuals. 3, 4 Psychiatric disorders are the most common disease category underlying newly granted DPs in Sweden, especially among younger adults (p40 years). DPs due to psychiatric disorders are thus causing major productivity losses in the society. 6 The complex relationships between measures of body fatness and mental disorders have been studied for many years, but much is still unknown about the causes. In a large cross-sectional study based on a national sample of US adults, 7 obesity in men was associated with a 25% increased risk of mood and anxiety disorders, and a 25% decreased risk of substance use disorders. In a longitudinal study, obesity at baseline was found to be associated with increased risk of depression 5 years later, after controlling for depression at baseline and an array of covariates. 8 The reverse was not true; depression did not increase the risk of future obesity. A large national epidemiologic survey from the US 9 showed that obesity, compared with normal weight, was associated with increased risk of mood, anxiety, personality and alcohol use disorders (excess risks ranging from 21 to 108%). Being overweight was associated with increased risk of anxiety, but not mood or personality disorders; and being underweight increased the risk only for some affective disorders, for example, manic episodes.
Low self-esteem is related to several of the mental disorders discussed above and also to underweight, overweight and obesity. 10 Obese individuals tend to suffer more from lower self-esteem, 10 a more negative body image 10 and higher levels of depression 8 than normal weight individuals.
Another study by Atlantis and Bell 11 found that overweight perception rather than obesity per se was associated with psychological distress. They further discuss if this type of stigma may trigger feelings of depression among those individuals who do not fit into the societal norms. Previous studies have reported contradictory results about the relationship between obesity status and DP caused by psychiatric disorders. Månsson et al. 12 reported an increased risk of DP due to mental disorders among overweight and obese middle-aged men whereas Rissanen et al. 13 reported no such association. We have previously reported an increased risk of DP due to any psychiatric disorder among underweight, overweight and obese men, 4 but the relationships between underweight, overweight and obesity and DP attained for more specific groups of psychiatric disorders are largely unexplored. Furthermore, potential bias due to preexisting psychiatric disorders has not been explored in the previous studies.
12,13
The aim of this cohort study was to investigate whether and to what extent men with underweight, overweight or obesity in young adulthood have increased risks of DP due to any psychiatric disorder or to specific groups of psychiatric disorders (substance abuse, nonaffective disorders (including schizophrenia), affective disorders, personality disorders or other psychiatric disorders).
Subjects and methods
Record linkage of several nationwide databases was performed based on the unique personal identification number assigned to each Swedish citizen. Data from the Military Service Conscription Register from 1969 to 1994 were linked to the Cause of Death Register of the National Board of Health and Welfare to ascertain whether subjects were alive at conscription age. Parents were identified from the Multi-Generation Register and information on parental socioeconomic position and education (in 1970 and 1990) , country of birth, emigration and area of residence was gathered from Population and Housing Censuses and the Register of the Total Population. Information about date and diagnoses underlying decisions to grant DP was retrieved from the Social Insurance Office from 1971 to 2006 and diagnoses on preexisting psychiatric disorders were taken from the National Patient Register and the Military Service Conscription Register, both of which have national coverage. Ethical approval for the study was granted by the Regional Ethics Committee, Stockholm, Sweden. ; 0.034%) resulting in a final count of 1 216 705 individuals, out of whom 1 190 667 were between the ages of 17 and 20. Out of these, 320 subjects had been granted DP before conscription testing, and 2 had impossible dates of death (before testing), leading to 1 190 347 being left. Finally, we excluded 80 208 young men who already had a psychiatric disorder before or at the military conscription examination, leaving 1 110 139 for analysis. The data stemmed from six conscription offices (testing centers) in Sweden and the analyses were additionally adjusted for these as a means of eliminating potential confounding. Data on area of residence (urban, semi-urban, rural), parental socioeconomic position (white collar, blue collar, self-employed including farmers and other) and education (low ¼ 9 years or less, medium ¼ secondary school and high ¼ high school and higher) were retrieved from Population and Housing Censuses (1970 and 1990), as have been described in greater detail elsewhere. 15 Data on muscular strength, a weighted mean of hand grip, arm flexion and leg extension (Newton) from conscription examination were also adjusted for. This was carried out to at least partly account for the inherent limitation of BMI as a measure of adiposity; namely its inability to distinguish fat-free mass from fat mass.
Study population
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Assessment of disability pension
Sweden's social insurance system was created in 1955 as an essential part of the welfare state. According to the regulations, a DP may be granted to persons between the ages of 16 and 64 whose working capacity is reduced by at least 25% due to illness. However, during the study period, DP has to some extent been granted to individuals who experience serious difficulties in entering the labor market and to individuals who have been excluded from the workforce on a long-term basis for reasons other than a specific disease. In this study information on date and reason for being granted first-decision DP according to the International Classification of Diseases (ICD) 8, 9 or 10 codes for the years 1971-2006 was retrieved from the Social Insurance Office (www.forsakringskassan.se). The diagnosis justifying a DP had to be confirmed by a certificate issued by a physician. Statistical analysis Statistical analyses were conducted using SAS (version 9; SAS Institute Inc., Cary, NC, USA). Cox proportional hazards regression analysis was used to adjust for potential confounders. 17 Outcome events were DP granted for any psychiatric disorder. Follow-up time ended at the date of DP for a psychiatric disorder, date of DP due to another diagnosis, date of death, date of emigration or 31 December 2006, whichever came first. Initially a base model was fitted, with adjustments for birth year , test year , test age (17-20 years), testing center and residential area. After that models were fitted with an increasing number of potential confounding factors, first muscle strength, thereafter parental socioeconomic position and education. In an attempt to reduce the risk of reverse causation, men with psychiatric disorders before or at military conscription were excluded. To further reduce the risk of reverse causation, we also performed fully adjusted analyses where men with DP due to a psychiatric disorder within the first 5 years after conscription were excluded.
Results
In this cohort comprising 1 110 139 Swedish men, 46 441 (4.2%) were granted DPs during 26 million person-years (median follow-up time 23.8 years). The two most common reasons for DP were psychiatric disorders (n ¼ 19 684; 42.4%) and musculoskeletal disorders (n ¼ 11 837; 25.5%). In this cohort of men, who were 30-55 years of age at end of followup in 2006, DPs due to cardiovascular diseases (n ¼ 1921; 4.1%) and cancer (n ¼ 906; 2.0%) were less common. Table 1 shows the basic characteristics of the study cohort.
Psychiatric causes for disability pension
Among the five psychiatric subgroups under investigation, affective disorders were the most common (n ¼ 9546; 48.5%) followed by nonaffective disorders (including schizophrenia) (n ¼ 3802; 19.3%) and personality disorders (n ¼ 2542; 12.9%) (see further Table 2 for number and percent of men with DP due to different psychiatric subgroups regarding obesity status in the whole study population). The temporal pattern of DP due to nonpsychiatric as well as specific psychiatric disorders is shown in Figure 1 . Men with nonaffective disorders (including schizophrenia) tended to receive DPs much earlier than men with other psychiatric or nonpsychiatric disorders; 50% of the DP cases had already occurred when the participants were in their early thirties.
Risk associated with underweight
For each separate psychiatric disorder, the hazard ratio (HR) for the base model was elevated and statistically significant (Figure 2 ). In the fully adjusted model, the risk of DP due to nonaffective disorders (including schizophrenia) did not reach statistical significance (HR ¼ 1.01, 95% CI: 0.91-1.13), whereas significantly increased risks were seen for substance abuse (HR ¼ 1.41, 95% CI: 1.23-1.61), affective disorders 
Risk associated with overweight
Overall the risks associated with overweight were of small magnitude for all outcomes except for other psychiatric disorders ( Figure 2 ). There were statistically significant increased risks in the fully adjusted model for affective disorders (HR ¼ or by the exclusion of the first 5 years of follow-up. The effect of adjusting for muscular strength was smaller than that seen for underweight and went in the opposite direction, strengthening the associations. Small protective effects were seen regarding DP from nonaffective disorders (including schizophrenia), although the effect did not reach statistical significance in the fully adjusted model.
Risk associated with obesity
The risks for the obese participants showed a similar pattern as for the overweight, but were of a larger magnitude and remained statistically significant for all outcomes except for nonaffective disorders (including schizophrenia) (HR ¼ 0.79, 95% CI: 0.57-1.10; Figure 2 Figure 1 Cumulative percent of disability pensions over time for different psychiatric subgroups and nonpsychiatric reasons for disability pensions.
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Discussion
This study found increased risks for DP due to all psychiatric disorders among men with obesity in late adolescence compared with men with normal weight except for nonaffective disorders (including schizophrenia) that showed a nonsignificant decreased risk. Similar results were found for underweight and overweight men, although the relative risks were of smaller magnitude. Adjustment for muscular strength showed an attenuating effect in underweight men. Overweight was associated with small risk increases for some outcomes, whereas the risks for the obese men were considerably larger than for all those who were underweight for most disorders. However, both overweight and obesity showed trends toward a protective effect for DP due to nonaffective disorders (including schizophrenia), contrasting with the general pattern of increased risk. These findings support earlier epidemiological studies, which have studied relations between weight status and mental disorders, where they have found that obesity was associated with increased risk of mood and anxiety disorders, 7,9 increased risk of depression, 8 and increased risk of personality and alcohol use disorders. 9 Our study results extend previous findings in Swedish men 3, 4 by specifically investigating psychiatric disorders as reasons for DPs. Furthermore, participants with preexisting psychiatric disorders were excluded, which is likely to have reduced the risk of reverse causation. Earlier studies have only explored major disease groups such as cardiovascular diseases, musculoskeletal diseases and psychiatric disorders in general. 4, 12, 13 Rissanen et al. 13 showed an increased risk of DP with increasing BMI and reported that the increased risks were due to an excess of cardiovascular and musculoskeletal diseases, but not due to mental illnesses. Månsson et al., 12 however, found both an increased risk of diseases related to obesity, for example, cardiovascular and musculoskeletal disorders, and an increased risk of mental disorders, in line with our study results. The discrepancy between our study results and the findings by Rissanen et al. might be partly explained by their choice of reference group, which included both normal weight and underweight subjects (BMIo 22.5 kg m
À2
). We found statistically significant differences between underweight and normal weight participants regarding risk of DPs for different categories of psychiatric disorders. This means that lumping together the underweight and part of the normal weight BMI categories may not be justified. Another potential explanation for the discrepancies is the age groups studied, with Rissanen et al. investigating BMI in middle age. However, Månsson et al. also studied middle-aged men, but used a reference group similar to ours (not including underweight), which may explain why the results were consistent with our findings but not with those of Rissanen et al. 13 The association of obesity status at age 17-20 years with later DP due to psychiatric disorders other than nonaffective disorders (including schizophrenia) may partially be mediated by psychosocial stress due to negative attitudes toward individuals deviating from the predominant norms and BMI, psychiatric disorders and disability pension M Kark et al values in society about body size and shape. 11, [18] [19] [20] The less acceptable it is to be underweight, overweight or obese in a society or group, the stronger the psychological pressure may become. The perception of being too heavy according to prevailing body appearance norms may create considerable psychosocial stress and lower self-esteem, and unsuccessful attempts to lose weight may worsen the situation. 18 Obese people are less likely to exercise, and research has shown that physical activity reduces the risk of depression by increasing the levels of endorphin which in turn improves fitness and enhances self-esteem. 8 Psychosocial stress may increase vulnerability to psychiatric disorders and attainment of DP. Karnehed et al. 20 proposed that personality characteristics of obese men, such as low self-esteem or lower aspirations, may influence their opportunities and performance on the labor market. Psychiatric disorders and obesity status (underweight, overweight and obesity) may share biological or psychosocial risk factors influencing growth and development in fetal life and early childhood. 21, 22 Our study results of an inverse association between obesity status and DP due to nonaffective disorders (including schizophrenia) are in agreement with a recent study which showed that subjects with lower BMI in young adulthood had an increased risk of committing suicide 23 and/or developing schizophrenia in later life. 24 Another possible explanation for the relation between obesity status and DP due to psychiatric disorders is that both phenotypes share personality characteristics that are related to eating behaviors such as self-starvation or overeating and physical activity patterns. 25 Although not pathological, such behaviors and personality characteristics, partially determined by genetic factors, may influence obesity status as well as the long-term risk of mental disorders. Unfortunately, we did not have access to information on eating and physical activity behaviors and were thus unable to explore these potential explanations. This study has both strength and limitations. First, a main strength of this study was its nationwide, population-based and longitudinal design as well as its high statistical power. Second, we also had access to data on preexisting psychiatric disorders making it possible to explore associations between obesity status in young adulthood and DP due to specific groups of mental disorders while at the same time reducing the risk of reverse causation. Because BMI was measured in early adulthood when morbidity is generally low, reverse causation should be less of a problem than in studies where BMI is measured in middle age or old age. We conducted supplementary analyses where DPs for mental disorders registered during the first 5 years after conscription examination were excluded, and the estimates remained almost unchanged after these exclusions, suggesting that reverse causation is less of a problem in this cohort.
Third, it is a strength that we had access to information on measured height and weight, avoiding misclassification problems of self-reported data. 26 Fourth, outcome data were retrieved from the Social Insurance Office, which registers all DPs for administrative purposes. Using this register, we avoided the nonresponse and the risk of selection biases often seen in self-reported data on sick leave and DP. We are not aware of any formal validation study of this information source, but as these data form the basis for large annual payments, its quality is considered to be high. Fifth, it is also a strength that we were able to adjust for an array of potential confounding factors such as parental socioeconomic position and education, residential area and muscular strength, all known to be associated with the risk of attaining DP. 27 The inability of the BMI measure to distinguish between fat-free mass and fat mass was partly mitigated by adjustment for muscular strength. It is noteworthy that failing to adjust for muscular strength would lead to underestimation of the risk of DP due to obesity and overestimation of the risk of DP associated with underweight. Perhaps those men with more muscle mass live a healthier life (more physically active, less smoking, better food habits), which could be the explanation behind the strengthening among obese men and weakening among underweight men.
It is a limitation that we do not have information on women, but military conscription has been mandatory only for men, and voluntary for women. Very few women went through the conscription testing during the years covered by this study, and these women are unlikely to be representative of the female population. Another limitation is that both weight and weight fluctuations are determinants for mental health, 28 and unfortunately we only had data on weight and height at one point in time. However, BMI early in life is strongly associated with BMI later in life. 29 In summary, this large population-based cohort study found small but significant risk increases for DPs associated with underweight, whereas risks of larger magnitude were generally associated with obesity. Overweight was either associated with no risk increase or slightly increased risks compared with normal weight.
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